One-step site-specific modification of native proteins with 2-pyridinecarboxyaldehydes.
The chemical modification of proteins is an enabling technology for many scientific fields, including chemical biology, biophysics, bioengineering and materials science. These methods allow the attachment of strategically selected detection probes, polymers, drug molecules and analysis platforms. However, organic reactions that can proceed under conditions mild enough to maintain biomolecular function are limited. Even more rare are chemical strategies that can target a single site, leading to products with uniform properties and optimal function. We present a versatile method for the selective modification of protein N termini that does not require any genetic engineering of the protein target. This reaction is demonstrated for 12 different proteins, including the soluble domain of the human estrogen receptor. The function of this protein was confirmed through the binding of a fluorescent estrogen mimic, and the modified protein was explored as a prototype for the detection of endocrine-disrupting chemicals in water.